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The present invention relates to a novel antireflecting coating composition, where the composition 
comprises a polymer, thermal acid generator and a solvent composition. The invention further 
comprises processes for the use of such a composition in photolithography. The composition 
strongly absorbs radiation ranging from about 130 nm (nanometer) to about 250 nm. 
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[lb 13 



R i R 2 R» R5 
(ilR 3 R 7 R5 y 




(1) 



[st*. 

xii, co 2 , o*fci*S0j-cfey. ^LTni*o*fciin?*y. xi*sist? 

fey. *L-Tyl±a*fcl*»ft-Cfcy. ffiLntfO©!*!*, yttSSrefcy 

RI*, i\u*fy^ r.hP. T;U*/KC,-C 4 ) . 7;U3+v(C,-C 4 ) *fc 
Iixxf-;KC,-G 4 ) -Cfey. *L"Cml*1 ~4T**9\ 

R,~R 7 I±, S^lcSkaLT, **< /\py*>. 7JU*;KC,-C 4 ) . ffi«5*S. 
r;U3*»XC,-c,) , xxt;Kc-c 4 ) . co 2S ( 7;u*;u)oh . co 2 (t;u 
+;u)cocH 2 cocH 3 T-fey. cc-eiicR^Wji-ffi^^t, f&faLfcJS 

[5**1123 iK'J^-*. filT(0«a(» ttt**<i:<t*-i©3x 
[It 2 3 



2 




(2) 



Hb3] 



R 5 R 5 

-f-i — i-j- 

^7 R<s 



(3) 



xi*co 2> o*fcttso,-efty. *lt ni*o*fci±i t»*y, 
liixfjKc,^ -c*y, mli1-4T?fcy, 



r;u3*v(c,-c 4 ) > xx^mc-c 4 ) s co 2 . ( z;u*;u)oh % 



co 2 (t;u 



^U)COCH 2 COCH 3 15*y, 

[HMWI3] Rltl»jUla)«*/^^-*{k) tf* KUvX hrt*$J£ 
t«fa*fcfe^T0.3 -0.7 Tffc*. 1 (DfiAKB. 

[■1**4] JBHRfettHttftt, a^ij V-a>'>ft< t*tt35^U%«« 
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s r#« i coflAtt. 
%s a** 1 <&«j#«u 

[11*311 2] 7* h UvX 130nm ~220nm a)ttB0)»«(c» US 

t/?* h uv* h»*i**ti\ r#* i nmflwzo 
rat** 1 e ] ft»3fcrxis*tt«a^ & 

[■1**1 7] »#ai^Sitl»Jh«ffla-T^>y***<D»**L. 

[R*«i s] 
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c) ±32? * KU5Xht»«I«U 

d) Z<D7* KUvX h*(D«S»*L, 

[Sf#*1 9] 7* b-Uv* 130nm ~220nm ®ffH®Xftt?ttfllS% 
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[000 1] 

7* hUV^^-fa*. »l-»Kn*(deep ultraviolet radiat 
[0 0 0 2] 

[0 0 0 3] 

hie. v-r^pg vy7 7^^p*xT?a#ttffl**iT^sft»»«-ea&* 

[0 0 0 4] 
[0 0 0 5] 
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1/4 *zn^mo*£Z0mBom*'<$~>&m-?z>tcit>\zit, 

ft&flWfcys irtj:t>*>zti\msrm &t/193nm OM8^tt^^f-tfc4 
o C0«|:547thUvXh^jlt *®^FS&4,491,628 % % *gftft!&5,35 
0,660 ^^t#^di^^^S794458^^Il^di^^^m2320718 ^(cfE 
ifc£*lTl^ 0 4^C^^CD^0rt^(*^CI^«^^fc^O<b-r^c 248nm 

(Dn7K'JV-lcSr5< 0 193nm mftmov* hU^Xhl*. ^§K«lHA< 

[000 6] 

«JRIttta)JIM*^€>a)«a)frBBK*t(hack reflection) Ic* y ±rSHB*fi 

fBfJSr^P-f^-eft^o »BS»(cJ:*--Pfl>±KC:|S|HI4, BBT* 
$J^(thin film interference effects) hfzM/ v^lst (reflective notching 

) r*fc£ 0 »« : f»*fci*sassi*. u^xh©ii[*A^fr*ci:ic«fey^r 

SUvX h*cfelt***aiKC0«»lC*-3r, (critical I me w 

idth dimensions) t|Efl:Si*So *«afflt*t?atf*±"e7 
tFL/vX h*/^-v±«*ii'*B*lcB<fty, 7thbvx KB+lc*iWS 

a-r*ctizj:y«mtB^Bcy, mi^ huvx 

[0 0 0 7] 

tt*i*. cnaajRiticcfc-sBaBSBR-r^fctoi-i*, *fe*ftfc?* hue? 
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[0008] 

antaTffc*-**-?**. ttl%roK4flfr±II(=l*, 30 NM ®|GHa« TiN . 
TiON, TiW &Xf "Xtf>- ^> (spin-on) " *«tK'J ^— ft£fl)BW*fcy . £*i 
bISC.Nolscher etal., Proc SPIE vol. 1086, p242(1989); K. Bather, H. Schre 
iber, Thin sol id f i Ims, 200, 93,(1991); 6, Czech et a I . , Microelectronic 
Engineering, 21, P. 51 (1993) IS &*iTl*S. «f«*0>B. A, R. C (JilJfcW 

[0 0 0 9] 

Jtt^aJta-rSCilCfeoTSI&StiroSCProc. SPIE, Vol. 1086(1989), p. 10 
». C0J;9fcifeW^ 1) m 

[OOIO] 
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•AttcDflWtt* 1 ; 7-^-o0iR^*l)o BMttlf tM-ttMtt583. 205 

^e»@K**BTftft, *Bft»«5,652,317 7 ttEMftJUMl 

T-h(PGMEA) . ^Pei/>yj3-^y ^JUx— xMPGMDAtffLIIx^ 
;KEL)T?fc*. -h«B<D»* L l^«»tt<D»*J* IC pT»ttO>SW|»JhRffl n— -f 

>y*t»*«ffl-r*ci:fl!)fta)#ijjSi*. s»i»±Bi«xy^i;-Ke»*-r*ro 

5?X hK&l/?* hU^X hO)lniX«31IZt«^**L*A>6T?**o tt*tt«K 

— *S»|::tt**fca> ISfeEtf, 7thUvX h***-r*436nm > 365nm 

, 193nm |c«fctt®7* h UvX h<7>fc&<7>RWte.±Bli: LTttffl Lfcfcfclcf* 

mtZ>b<Dt%z.£>ti&o 3f*l)50tt*A<3*t^*L&<©?K'jT— 14, 193n 

x 9i»mRlS^y^-Xf\z1RLX^nvi3il\ JS 

*mJtK0K7^xy*>ya«^ HUvX h©x* 

[0 0 1 1 ] 
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61\ -*uCt?, hL/i?X hi*. 248nm icBfSttOTffiJ tfn;u^x/ 

193nm T*<DlkMfli7n*XlZ\ttmVibi>* **itf>** 230NM *ffiT*<l)WtffrT!ti 
[0 0 12] 

hA^&»#^OJftlff<i:i«E¥*WfttL, f Lttfc^ 1$lz193nm £ 
[0 0 13] 

*S6»il;J\ asKiJ^— . (thermal aoid generator) 2fcZ/»*Madt«l 

[0 0 14] 
[0 0 15] 

[fc4] 
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Ri R 2 R4 R5 
.R3 R7 Kb 




(D 

[0 0 16] 

XI*, C0 2 , O*fcl*S0 2 T?*y, f LT nl*0*f:li1t*ifcy, x lifflRT? 
*y. -tLTyl*0*fcl«»t?*y. ffiU nA<0(0Blt y 14**7?* 

ri*. ** % /\pW. - ha, 7;u*/HC,-C 4 ) , T;m^v(c r c 4 ) 

lilXf;KC f C 4 ) T?*y* *LTml41 -4T?fty. 

7;ua4"S/(c,-c 4 ) % xx^MC r c 4 ) . co 2 . ( r;u*;u)0H , co 2 (r;u 

*;U)C0CH 2 C0GH 3 -Cfty. ZZT*m\Z. R 7 &tfR 6 l4-ft(c4oTft»LfcS« 

- h) . *K f J (t Ka+^>7x-;M^^u u— h- t+fr***? U u- h) . 
tHU (tKD^>7i-;i/y?^Ub-h) *fcttc*ie<D«6«B-ea&s 0 

[0 0 17] 

±E«»*±*J(*, 90°c£ig;L S*£L<I*150 0 C£&;L£;S®. *y 
[0 0 18] 

Wtt^SMWttt s»ofe!(Hii-c*« . *tt^«i^c:tT?«ifti-e*yat;** 
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[0 0 19] 
[0 0 2 0] 

$j130nm ~i&300nm 0)ttBO!>*WI*fflt>"C-7X<7SaLTflMt»3feL, CCT* 
s ±iS?* KUvX hits »£L<l±193nm g T— 

*^ *Lt*tt7W;ltlt*W»tWLT7t hb^X h/^->£*# 

[002 1] 

itmttwmi 

o 

[0 0 2 2] 

[ft 5] 
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R j R2 R4 R5 
(X^R 3 R 7 Rg 



(1) 




[0 0 2 3] 

xii. co 2 . o*fciiso 2 .-cffcy. * Ltniio*fciii t?»y, xiMMjre 
y, 

Rii, ap^x - hn, t^*;u(c,-c 4 ) , r;io**>(c r c 4 ) £fc 

I±xXt;KC,-C 4 ) T?fcy. *L-Cml*1~4T?&y> 

r;u3^v(c r c 4 ) % ixfiKCj-c; , co 2> ( r;u*;u)OH , co 2 (y;u 
z<z>7Ky^-ii. »«^«««o)ttit«**Jtt-r«a)ic«ic*»Tfty, «19 

3nm ^J:y-«*»"C»«, 
[0 0 2 4] 

[0 0 2 5] 
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[0 0 2 6] 

[-lb 6] 



[0 0 2 7] 

[lb 7] 




[0028] 

fro*«**H«. 1-ft*3^320nm ~450nm a?a«0)iRJK*»< frt L*i4L^*ft 

=N- £fcl*-C=C- tt£aMMMttjfrfc«-eft*5. ^s&gcog&si*, K£ 
l<i** 7K^. t^u^k 7;u=j**>* ixf;k - hn*fci*/\pyvcfty 

, * h**>, ih^X :/qtK**x ?h**X 7th+vM^pp, *y» 

IsaxSttLTttftt" scttf-e**. xi±* co 2> so 2 *fci*o* » 
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[0029] 

^uu-k ***yu-K 7*yn-MJ^ en;ux- 

[0 0 3 0] 
[0 0 3 1 ] 

tttrfflHA*B®193r« W«*/<7/-*00 I*. **fc*fft*ffllvcai£L 
~«0.7 % »*L<I*«0.5 ~»0.650>ttH"e*S. ®#T^(n) 0>fill* 
, »1.25H61.9 ©ttH-Cft*. l£M$tJ(7)193ntn T?<Dfi»ft**»tt<Ofc«)lc 

**»*07thl/^h, 0»J*tf193nm |c«fctt<D:7* h US?X 

J?l*150nm *y»*L<tt90nm*3lt?*4 p 
[0 0 3 2] 



15 



ffix-foZo cotfu-v-ii, mmms. fub»s* »«m«. mmmsztzit* 

£#-e#<& 0 C<D#y v-OBMVi^H 5 *** 1500~#j50, 000. #* L < 1*4. 
000 ~$j30,000. J: y»*L< 145.000 ^«20,0000)lfilBt?**Ci:3&<T?#* 0 

WML »IS3eStt*^OttS*<E<*«. 

[0 0 3 3] 

T>h7*X h*v^;io yy=uuy;i/&if0> 
>fija;u'j;Hi, atf2.6-ext- KP*v>^n>p-? ;uttif<03f**^^ 

[0 0 3 4] 

*«w<DiiMMS£*Ji*. 90 ? CcfeyK<. 250 °c*aia)ajt.(iiip»**Lfc|Bic, 
f *7;u*utt««»ic*^*tt-eft*. »*l<i*. tkMtft±*ir*« 90°ct* 

s *y»*L<l*150 °CT?. BI=*y»*L<tt190 trcjSttftt**- 

JtKI*. «K£***-li-6a)rc+»3SJ«BI, SUM-*, »»*±«a>«li, — K 



16 



- h ; - hP^>i>;u^>-trvx/u**-- hg, mtf2-HJ-7;M-p^;u 
-6- - □ pK>4f>x;u^^— K 2- h u ?;u;tP * ^;u-6- 

- h p^>v;u4-- hP^>-t?>x;u**— h ; 7x/~;i/X;i/^-hix 

[0 0 3 5] 

E*l»ilJlt*#±Tf*«Lfcl»irL^»ttfc*nftl>. ^K'Jv-saiRttlcai 

[003 6] 

%~ftj50M£%. »* L < l*»85M96~»70«a% % J: y L < tt«80KS 
OiH*»»[c»Lr, 5M*%~«50M%, »*L<I*15M%~*M0M% 
S*%~ti)5jM%* »*L<I*0.5 tt%~ti 3**96* «fcy*F 
[0 0 3 7] 

TJur-tzT 1 — K(PGMEA) s ^p e u>y v n— ;n=y 
>^;ux-^;u(PGME). &tfft»x*;u(ELh 2-'s?*/X *>£p^>$/> 
s V^p/vWX W^7^P7*h>t^y, fflU PGME, PGMEA& 
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[0 0 3 8] 

-1tft», ««T;U3-;k a»¥Jtft*. BttttftftM* MMHtt 
»1*a>60»*%*», *y»*L<l*20«*%** % KI=*y»*L<tt10B* 

[0 0 3 9] 

ROMI|[»«)20nm^«200nin (DEBT***. M^KEf** SSIUcfclvtJBtt 
[0 0 4 0] 

7* hU^X hi*. c*ilr***i**Sttftfi*tttS»l»JUili:3ft<, *»l£ 
* *i 6 Jnfir* § * -f ^© * a> t? * «fc . 
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[004 1] 

it hb^ hj®0>2EStftSi^^ 

[0042] 
[0 0 4 3] 

hUi?x hia^ttlis *#ffluyxh J: y ******** 

[0 0 4 4] 

#5$n:/&T0B»#<MSfc*£l±. tt130nm ~i&250nm <D&HCD*I;K£iz 
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7* hUi?X h*ffifflX*#^o »fc»*Ll^* hUvX hi*, *3f 

«*atB-e^ttO)193nm l=B«****7* hb^ hi*, ftM^tb 
■ttlB*794458*, BIBttl i lFttH^III!ft97/33198«&t;*BttKff5. 585, 219 * 

fcfiU 193nm lcU«^Mfl4c«7* h US>X h"C?t, *«B(D£S*I» 
lUMart*fl>±l=*fl|-r « Ct^*«. 
[004 5] 

x h«>3— r* >y»a*fci**ttr;u* ytt«fl^+f=^»tti=ft<60i=+# 

£*ttBI*tt90 o c~«25Q °C-efe^ 0 SflM<90°C5M(rc&Sfc % »*|«)l»**fc 

i*sg«<z)S*^+»-c*y, 25o °c*ax.*asr*tt. »««»3&<ft* 

«l=*SJtl=**;=i:#**a 7*hU^xhO)KtttS«l»JhI|l«)± 
1=3— t* ><fL^rLX^-^«kmLX. V* hUvX h»M*3lltWI=l**-f 

5 0 co?* h uvx hi**t^-c«fll»*L, *LT*tt«««*-e»«iur. 
«314*ifc7*- hU^XhtR*-*-*. SMfcfflfi* *T£L<I*, Ha.tf*lHbT 
h7/^UT>^-^A*#t % *ttT;U*'Jtt»a"Ca6-5o »«0)W&tf»*<D 
ttl=ff*^»»»S«8«*»^P*XI=|a^A^* = i^#* 0 lit hUS>X 

h*3-x^>y'atf«»rtt**ai±a*#r=i*«iai-efty, «fflLfc»3eo> 
ui;xho!)*<^i=*tJi*T«aft**i-5. afcu-c. 

[0 0 4 6] 

£#*lft±AI<!:7*- hUvX hfc<DIS|l=*l?MI*AJh/C. dtL63&<S#y§50) 
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Mttfr&S A (casting) Zh&^m&OTFW-V&V . zti<Dm\t#i)X)\,*s 
[0 0 4 7] 

[0 0 4 8] 

7tf«J^-3.331 g , ^:7x~;u^* K-^A/^;?;u;tn-i- >X;U7tx*- 
h0.1361g, e^Vv>x$/-;u0. 00265 g&tfl,Kx^;u20g £ffll^TP£ 
Lfco Z0»Mi, 0.45jum;&tf0.2 /* m(D? *f — feffll^XMiIik Lfz a Z.O 
7* hU^X h?g;$£500nm If Trzi-x-f >^ LT115 °CX^0m^-<7 m 
MLtzo CGD^x/N^ 193nm ^7-;U^ffl^r^^L/c 0 -0) 

S7fe^tlfc^x/\^110 °CT*60ip>P B 1^-^JlU f lt*Hbf h^*^U7 
>^-^AW2.38MS%;'g; , S^ffi^T60^rBmitLfc o ^m^a^-cm^L 

y;K -^l— -)XX h - — V>£(7)Cytec Industries^bA 
^^Powderlink 00 ) 0.299 g &tfp-- h P'O^U h 1>- hO. 013 g£ 
?L8lx ^JU49. 0 g * lz%MT £ C t \z £ o T JfclJIfcitiSffl a -f- f V * 
BlULfco C<D»*£0.45ji-m&tf0.2 ^m7<;^-^IUilLf:o C<D 
fcltlfc JtUffl 3 - T- -f > y 3 -fO^LfcyUa^iA £220 °C0> 
Sj£^60#ra*~£S&JIU *LV^J.A.Woollam (R) ' VASE#*«*##fft-£flll* 
T185 — 1 0OOnmffH "0 »%«X:lR«f & I c J: y »«r"T *Ci:fcJs-3-C*<Z> SAtRfiTJh 
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-80° <DmmT*5° orJJ63ftd-&5) T?450 «a«*T7*l»U 2500fl*»X.* 
<i>i?CO<i^^;l!lSfil^#/ic ±TOaS«H*»W¥iSi£(dynainjG averaging) 

[0 0 4 9] 

5fct\ ±E(0Bl*<»M»aBHH*( -tft^taW) tiitfiSLt, 400nm £ 
[0 0 5 0] 

x/N±|cW$»40nra(D|S$=J— r-f^U *LT200 "C^GO^B^-^ftSL 
f: 0 *l*-0 % ffj 1 frt><T>Vir V UvX hj§$£500nm ©JfSTfu — T-f V^L^ 
LT115 <t-CK— frfcHLfcb *l*T*. C<7)^x/\£193nm 

««SB#Lfco zawtstifc^xAtno ^*60»m*— s>«rau tit* 

BHbf- hvy^UT>^-^A0)2.38*«%*»a*ffl^r60»B««Lfc^ - 
tK'J (4- t KP^rvXf U> £2 'J U- h (52:48)) 6 g, 2,6 

078 gt, fL^x^;ut^peu>yun-;u^y >^;ux— t^t^t— hi: 

coi : i ?i^^48 g * \z mmr zztizk-o TZLMm±mm =■ — r * > * 

ISLfco C0>»«*O.45jum &tf0.2 /im — SaLTStiiLfco CO) 

54flftjhH®n (Off*) atfk (*#/<7*-*) ««2lcE««>«k5l=L-C 
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B8f*f*1.466 ZLTW.ft/<y*-Zlt0.5ie T*&-itz 0 200 °C^60»ra 
*«ft3I Lt^P tfUV^U > ^yUx-x^T-tTT 1 - h (PGMEA 

5/»J=J>^i/\±IC3— r-f >7L*-LTC;K£200 ^T60B>H*~*«l3ILfc 
o Jfclve, «1 CD?* hUvX h»**500nm 0)J|E*T?3— ■ r-f >yL*LT11 
5 'C-OGOfNH't— 99ML1t» ZCD^x/\£193nm B*y— ;u*m*"t 

#14 

tKU(4- tKD^>XfL/>- a- / ^;U> £ £ 'J L/- h (52:48)) 3 g . 2,6 

tfx t Ka**>*?-;upH> i/7- ;uo. 9 g&t/p- h;ux>x;u*>®— *fQ$io. 

0039 g £ , ¥L$x^;U27 g + « C <fc |c «fc o TSMSitKffla-T <>7 

ZO&!tiN5±m<Dn (BSr*) »l/k (5R*/n°7>-^) 2 fcE«<D J: 5 1:: 
Ur*d6fc» B«*l*1.466 -C*y. *Lr»*/^/-*l*0.576 tfftofc. 

200 °ct?60^r^^-^^S L * L r 7a t? u v 9 u =1 -;u* y^f;n- r ;ur 

-b-r- h (PGMEA) *lc6Q#p B 1;l?1tLfcl$<^ 

^tt^^lFffiLfco uOj«Ofiltl»jiiBffl3-f< >ymS«B*fflt^T5/'Ja> 
^i/\±l=«40rw©Wi©Kta---T-f vyL*L"C200 < fc-W0»«|'<-**ffl 
Lfc Q *iv^?, #)1 (D?* KUvX hi£$£500nm <Z)J?£-e=i-X'f >7L-*-L 
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file. 
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&/*7>-$0 Sffll2lcS«a)cfc5fcLr*»fc a H«f*tt1.456 Rtf**;/^ 
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2-t Kn+J/^xzW £ £ 'J b— h35.6g (0.2^;u) U 
-h5.01g(0.05 £&7K^ t KP77>60.92 g+lc»JJPU *UT 

C<D»#|C2,2'- TV/fcfX<f 7?^P- h U>U(AIBN) 4. 06 g dCDrt* 

ft)S^*UHmTic70°cr*5B#r B 1«^Lfco *o>tttta>*****-f v?n/</ 
i:|HlB«fffl*-a-fc. ^tHc c fcor40gCD7K , J'7-^St^^, cti£$U±Tlc& 
fl13 

MnT*$&&Ltz7\i*) (2- tKn+S/7i-Wji*ijU-h- a- **;u/$ 
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o-t Kn+S^x— JU> £ £ 'J h 53.4 g (0. 3^^) $**f h7t 
7>80.1g«|z»*U *LTC«>*«I;:, 2,2'- 7»/e*-f v:7*n= h'JiU 
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